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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a function for 
starting group communication, a function for ending it, a 
function for admitting the participation of only a desired 
host to group communication and a function for grasping 
the host which participates in group communication by 
simultaneously broadcasting the start of group 
communication from a management host to plural client 
hosts by means of IP multi-cast communication. 
SOLUTION: The client hosts 100A, B and C respectively 
returns a 'JOIN' message to an 'INVITE' message which 
the management host 300 transmits to each client host 
100 by IP multi-casting. The management host 300 
returns a 'JOIN-ACK' message to them so that group 
communication is established. Besides, the management 
host 300 transmits a TERMINATE' message by IP multi- 
cast transmission after that, and then, group 
communication is ended. 
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1 

im^m 1 ] T c p / 1 p ±T. ^ts5c-&co7}NX h i)m 

T, 

a«?5^ estJK safti-r 3 f2«®i^;i/-ya(t;& 20 
im^me] tcp/i p±-e, i«ssc#®7js;^hd«[si 

T, 

y;i'-yam®iaifi*, i pv;i/5^4^i'X hamtcio so 

am^rHfrb, 

MbT. ij^'jp-yaffloiSi^T*. ip-^jv^^^xhM 

im^m 7 ] i^ji/-ya«*^sf s i ^oifSTf:;;^ 
i^;i'-yic#inir^i«s:#®^7-f 7>^7^:;^h 
«:W-r s yju- yam v-xt" -D 

-b:y->3 >i«!SiJ^i'J; r)fagiJSnsi^;P-yafi©Wi& 

+ ha«»CJ;»3I^B#{C|3l#B-r-5y;i'-ya«l8i(&^ 
©t, 50 
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^^ji'- yam Jr^fin L-T 5 i7 7 -r 7 > h jj^x h 

•fey->3 >?lft!SiJT»CJ; OSSS<JSn«i^;U-:/'afI©i(«T 
t:. n§k-t(Di7v-fT>h^xh\zMlyX. I Pv;pg=- 
+^7. ha«{cj:0RiiBFtciij^T-i)5^;i'-:/amii«T^ 

iititiwm^T. hi!>^ib^mhftif)]^~zfmmmmmmzM 
LT, yji'-:/fflm's(D#ftiss*-r-5i';i'-yam# 

#ija4'oi^;i/-yam)5'»6f5tii»SMiB'g?s*>^ hira^ai 
■r§i/;i'-:^a«B8)w^gst &«-r« t s^^nt-r-s 
i';i'-:/am->7.^A. 

8 ] h (Dtsniifjv- -/mmwrn. 

-g-tj 7 lEfso if :f a« ->7. 7^ A. 
[gs*JH 9 ] y;i/-7'am£W3i-r-5 1 ^owa^f^x 

ha«cj:»3i^B#jt|^^-rsy;w-:7'aftMS&:f 

y;i'-:7'a«fc#JrabTVi«i7^'rT>hJj^x hs-^ii 

•r s yaffsny a -bx t , 

■tr 3 >^s(j^ J; 0 i^sij ^ n -5 yam t 

mk'^<Di''y-i7>Vi^7.h\Zi^VX. I PVjP^ 

=^vx hamfcj:0[^i^jc[^ffi-r«^;i'-yafiJ!«T:/ 

im^m 1 0 ] i/ji-ymm^wm-r^ 1 

h^m-t^if)i'—:fmm>^x'r2^iz^H^i7^-^7>h 
*x h«®i/;i'-:/a«yny5AS:*&ia«ibfcfeigjSM£ 

MiB-^s*;?. htf^fi^mvftifji^-zfmmmmmmzM 
bT, i^;u-yafi-vo#sn*s*T«if;u-yam# 

■rsi^;i'-yamiaiiKyn-irx i: s c: t t 
■rs ^;p-ya«y o y 5 AS*&iftS bfcCfficjKi^E. 

[0 0 0 1] 
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[0 0 0 2] TCP/I P«, ^KH<^ARPANET-t? 
Sipfli^nfe^D hn;HiSr^tf, 3>tfi-^^-> h 10 
"7- T - *x i7 5^ ^ «. 

CO 0 0 3] 

mM<Dmm] tfbVi77'U^-->3>a:LT. TCP 

MT^mm> »i#**iif*D^o*§. Tcp/'ip± 

[0 0 0 4] OiJ'-:^;^/ h±T-7;Ug^^r-V7> hjift«| 20 

02 o«, I pv;u^^r + x ha«:3&^6 

2imjf:X h 1 0 1 , *tic#©Sm*X M 0 2 *gS!c 
■^<D)\^-^ 1 0 3<£/rL.T^S?g$nTVi-5, JU-^'^I 
«. LAN. ^W-^'I'SifT^^^Sn^ I P^^^y 

hC-i' 1 0 4*:fl'bT^i!S3nTViS. 
COOO5]021«, I PVJl'^^^-v:^ 

■rSI«7Cl PTHU;^SB2 0 1 t^K5*-5'i>'5A©3<a 
5fe^^-r^5fel P7Hk;^^K2 0 2<&-^tf'\>vy, 
;><-y-fe->'©rt^«:*&^-rSx-3'SB2 0 3*^e.«fiK$ 
ns, I Pt;1/5'4^-\'X hx-^'i^7A«, ^5feIP7 

hTh'l^T.) *t|9;^$tlfc I PT^-^'y^ATibS. I 

PT;P5^:^^-vxhiim:;^)4T«, KWXiL 

[0 0 0 6] Jl®J;5;a:«}fig{c^ViT. SKi*;^ MO 
<DS(t$:S^-r«>*tS6:#©S«J}^;^ h 1 0 2 IZMLT, 

oit. ^^rlHi^;^-:7'TH^'X5&l9:«L;fcl6^feI py K 

^XgB2 0 2<i:. ^•v-tr->?®(^^<&*&iS^Lfc7^-^'«P 
2 0 3i}^ibm^^tl^ I Pv;U^+-*'X hx-^^y^A 
*l^^-rs. Ctl\Z^Kl. ^ik-^<D^m^7. M 0 2 

CO 0 0 7] I Pv;i/5^^-\'X hiiffl&ffi 

ffi-r%::tfcj;o, TCP/I p±Totfx*^ai;a:af so 
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[0 0 0 8] 

(1) ffiitcD3j^:^h*<voTt)jgft*xhS^«. s 
[0 0 0 9] (2) ^M<D-^7. hm^-oxhmm-^^T. 

(3) ifcjgs. ^mm(Dif)v-zfmm\z>ii.^-fs.if)v- 

[0 0 10] *%ag«, ±tE®.-itlcffi«.;^sn;t'b© 
-c, I P-v';pg^:^vxhjlfI^£ffifflbT, 

( 1 ) if)v-zfm^<Dmmiii/s:T^-^y^v\zm.^-r 

-5 : 

( 2 ) y;i'-:/jim® w^&«f lea* b i.i5i>7. h c9#in 

(3) i^;p-rffl»nr#inbTVi«^?xhS«jcjeM 

■r-5 : 
CO 0 1 1] 

mm^m^^^iti^(^^m.^^m\t. tcp/ip 
tsif)v--fmm:^mzia\,^x. i=S3t:7. h*^?., 

I PVJU5^^^^Xh®(iCJ;D. I^B#Jc|^$g-r-5. 
[0 0 12] *fg?g«, i^;P-rffift®MS&&S«bfc 

[0 0 13] yjW-T'iWUC^iQLTV^-S^ 

iNET*, I Pv;P5^:^^^7. hSfUCJ;DI^Btic(^$S-r 
[0 0 14] 2js:?SBJ«, TCP/ I P±T, ^S^^CDtIn 
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[0 0 15] 0 2«, *f6B^©JiKa«lfigST?*S. 

y;^-yams©a■r§ 1 ■&©@si3j^x h 3 0 0 
0 o=£wr-5^;u-::^jifi->x5^AT*oT, ^a*;^ 

h 3 0 0(4, 3 >i6SiJTJcJ:t)^SiJSn^iy;l^- 

yaffl®MS&*, *g|!c#®i^7-fT>hif:;?.h 1 0 0(C 

i^>'l'-7'a{fMM^S3 0 1 y;>-:/3imtc#jnL 20 
TViSir^-YT^hJi^X M 0 0 $rWaTS^^;i'-:/3l 

3 0 2 i . -fe -> 3 >^sij^tc J: 0 ^gij s n 
lOOir^fbT, I pv;i/5^:^^^7. h®mit«k Dilute 

i^^g-rs^^^p-yafti^T^ss 0 3 t^^L, 

T>h*XM 0 on, Wa*:>5.h3 0 0;d^eSftLfc 

^m^'r^i^)v-zfmm^mmmi i ot, ^m^poif 
-zfmmmm^m 1 2 0 t*w-rs. 30 

[0 0 16] ±ffiODlfa*X h 3 0 0 CD^JI/— y 

iimt'a^S 3 0 2 i'7-1'T>h*7. h 1 0 0;*^?. 

iJ^X M 0 OCD I FT FkX«i^;P-7'ffi(il?a«tClE 
®-r STHP-XSS^Ift, i'^-l'T^hJjJy^h 1 0 0 

>hj}^xh 1 0 ocoi F7¥V7.^tf)V-zrmm'^m.^ 
[0 0 17] ^^mt. if}v-zfmm^mwr^i-^<D 
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[0 0 18] y;i/-:/ji{is«af -s i#05 

ifSTixXhi:, ^)v-zf\z^m-r^mc^<Dif^-(7> 

ItiSWjsTi&oT, Wa*:7. hd^e.S«b/5:i^Jl/-yjifi 
[0 0 19] ±I2CDJ;5JC, ^mWi, mm^y^hi}^^ 

}i'--fmmmt6^i7y-cT>h^7.h\zm^v, wm^ 
X hicj3v^Ti7 7-rT>hJf;x h CD yarn's 

h:j?x h®i^;i'-ram'\®#jasmsb, '^ajj^xh 
*«i^Jl'-:/a«Oi^T*i7 7-f T>hJe:aau, HK, 

ea^x Mrisv^vT, y;u-yam»c#jnLTVi-5^5 

;i'-:/a«®MJ&, K^r^a^ai-rsjit, M*b<;^vi 
jf:xh®i^;i'-ya(f's©#ijo*mST*::i:, y;!/- 
T'amic^inLTVis^x h&i^{cms-rs^ii*«^ffi 

[0 0 2 0] 

Xh3 0 0, 4#©i?^'f 7>h*X M 0 0*n PV 

haffl?£-y-4?— M/Tv^s i p^y hy-i^ 

[0 0 2 1] EI4«, 2fi%Be®«a*:Xht^'7-fT> 
S. SSffl^'V-t— 0 0«, ^y-fe— 5^® 

agijs^T^ y ir-v'asijgB 5 0 1, "ffaifjx h 3 o o 
® I P7\^iyxii(Dm.^^t>'^xif)]^-ifmm^-M\z 
»s'jf s-fe y 3 ymii'fm 5 0 2 5i»fig$ns. m 

W^y-fe-S^S 0 OK, TCP/I P±®:/D 

LT^Sf^., «ltBI;<'y-fe->'5 0 0 «, Wa^J^X h 3 

[0 0 2 2] fMffll;t'yfe-v»©2l(t*Jia:bTH, if}l^ 

-ymmmtt^<D^v\z. wa^xhs o od^e,*ti&^© 

i7 7-rT>h3f:Xh 1 0 0»C3l!fLT, I PV;U5^+-vX 

>h:f:X h*^e.®^S§®±5JC, I P3.-:t-vX h^^- 
^'^^A.hLTm liSflf I Pv;u5^ 

:/aff«Jr. laffi^tifcfM^BMyjl'-T/TH^x (ip 

■7;i/^+-\'X hT KU-X) ?£«effl-r-5, WP;<y-k->? 
©aSiJi:, #*tfW^y-b:-v'*jllft-r-5*X h, 

[0 0 2 3] 0 6«, sfcS^^ao-ffa^X h©i^lig=£^ 
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v'WSSBS 1 0> 7 K^7.«Sgfi3 2 0, i^;!/-:/!!^ 
'^S^3 3 Od^6.«}^3n-5. ;>t->-fe-i?lfSgC3 1 0 

(TERMINATE :<y±-i^) UE(D. Pm:^ 

3 1 o«, i/}V--fmm^<D^im (JoiN>ty-b-i?) , 

if)V-T&mil^^<omU (LEAVE ^t-y-k— l^fO©! 
[0 0 2 4] 7 h'l^J^ifSaSS 2 ^7-1*7>h/f: 10 

;:^M 0 0*^^ "JOIN" ;><yfe— a^i?^ 

-:?'jlfi'ifSI^ 3 3 0 (Dmm-t y 3 >iSS'i^ 5 0 2 
^ifi^sffirjijnt- «. 7K^;^ita^B3 2 ott. 

-f 7> hjf;X h 1 0 0*^e "LEAVE 5?" 

(0 0 2 5] m7it. :^^m<Dif)v—ymmmm&<Dm 20 
fig^r^-r. i^;u-7'®fi'i=a«3 3 ott, tg^wfr*^?, 
^fig^n. &fT«. y;i'-^a«S:tti!Sij-r-5-ir>;/->3> 

[0 0 2 6] H8«, :i^^m<Dmm.^y^ h®»f^*5^-r 

0 1) "INVITE" ^<;/-k— v'^rl PV;P5^ 

0, «ia:#i?9'f T>h7j^:^ h 1 0 otc^fbT, 

[0 0 2 7] X-r->:^l 0 2) if y-(TyV^7.h I 
0 Od^SiWffli^y-lr— :^«Sftbft:«-g-«. Xxy^l 
0 3»C^ffU. ^7'f7'>hJi^;^h 1 0 0*^e.*ltB^-;/ 

0 3) SftUfcMISpt "JOIN" 

[0 0 2 8] T.T-yyi 0 4) i>7<T>h*:7>h 1 

0 0Oi>';i'-:/al«'s®#in*^*.5i©^«, 

'r7> h^^T. MOO ICMbT, "JOIN-ACK" ^yfe— 

i?€rjgmL. i^;i'-yMffl'i=Sa3 3 0 

-f7>h7ix;^M 0 0(Di PTK^x^iiUnf'S. ^7 so 
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'f /'>h*:7. h 1 0 OcDyjl/— yjiff^C0#jD€r^a6?S: 
V^m^«, ^Ki7 5-r7> h/J^;^ h 1 0 OtC^LT, 

"JOIN-NACK " ;>t«yfe-v'*jSlffr -5. -^-ci!)^. 
y 1 0 2 iCigJff f S. 

[0 0 2 9] ;^T-->y 1 0 5) SmLfcSd^pt-v-tr- 
"LEAVE " ^•y-lr->'<Z5^i^«, T.t-vT'I 0 6 
^ffL. -f-OflSO^-g-a. T.'rVfl 0 2lCi^ff-r'5. 
XT-y :^ 1 0 6 ) ifJl-Zfi&mnm. 3 3 0 OS^^ 

;i'-7'3iffi<£i®sij-r^-fe>>->3>^gij^Tii&s^fTd^ 

^^i77'f7>h3i^7.hl 0 0®I P7HkX?£giJ 

[0 0 3 0] XT-y^i 0 7) </;i'-:/"amsil!lT-r 

7.7- Vf\ 0 8) "TERMINATE " jjtyfe— i?*. I P 

[0 0 3 1] )!k\Z. ^'^■1'T>h^X MO OcoWjf^Jc 

X5^"y7'2 0 1) i5'7'f7'>h7)NX h 1 0 Od«, 
Tj^X h 3 0 0*^^ "INVITE" ^ •;;-tr— i^SgfS-T-S. 

X5^>v:/2 0 2) "INVITE" p< •y-fe->'tri9:^$nfc 
•fe y -> 3 >^sijTei5 5 0 2 J; D iisu 3 y 
m»c#Jin-rs*i-&«. X7=-yy2 0 sKi^frfs. a® 

[0 0 3 2] X7^>;/y2 0 3) -ffS^X h 3 0 0 JC^t 
LT. "JOIN" ^y-fe->?&Mmf 
X7=-y:/2 0 4) '^mi^T.VZQQIS^^Wmi^v'^— 

Xv^>yf2 0 5) §fib:^MP;>(>;^-b:-v'*« "JOIN-A 
CK" ;<yfe-v'(D4i-&«, XT-y:/2 0 6 iC^ff ^ 

"JOIN-NACK " 

[0 0 3 3] X-7^>;/y2 0 6) ±l2-b>y ->3 >^SiJ^ 
SB 5 0 2tcJ:»3iSiS'JSnsi^;p-y3S(itc#BnT-5. i?' 

Hl^X (I P•T;^5^+^X^7H^X) SfflViTfr^. 

x-7^y:^2 0 7) -ga^xhs 0 0d^5iwfflyy-fe- 

>'SrS«bfci®^«, XT-';/y2 0 SfC^frb, l=a3tc 
X M 0 0d^6$«ffll^«;;-fe:->7$S«bTV^?a:Vi«^ 

[0 0 3 4] X5=-yy2 0 8) SmLfc«W^<y-tr- 
5^75* "TERMINATE " >;/-fe— 5?C0J®-&«, S&S^^IT 
-t-O^aca-g-ti. X7^y:f2 0 7JC^fT-r-5). 

X5^yr2 0 9) #jaf ©i^;i'-riim*^^Riitt-rs 
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7.7^y7'2 1 OtC, mKLfJ.\^-^m'^it. 7.7- V 
^2 0 l\ZWu-t^, 

'^7-V^2 1 0) '^ma^T. h 3 0 0 JC*rL.T» 'IEAV 
[0 0 3 5] 

lfaxK;^h3 0 Oti^7-r7>hJl^XhA. B. c 

h 7-^.2 0 0 Sr^n-LT, I^StIs;:^ h 3 0 0 
tglScOi^^-f 7>h*:X M 0 0*t^iSg$nTV^-S 

■5, 

[0 0 3 6] [mioHifiM] 

V>=y-'T>7.-^Wmt^, 01 1«, *^?g©miC9ll 20 

31^;^ h 3 0 OA*. S-i^^-fT^ h 1 0 O'sl PT 

J\/^'^'<r7.V^W^\y1i. "INVITE" ;>< -/-fe-S^fc^L 

T, ^v^TyYi^^7.VK. b. c*t-?-n-en. "joi 

N" ;^«yfe--:^*3imL. -?-n(C*fbTl=S5f:Xh3 0 

o*i "joiN-ACK" ^y-fe—:?<£rjg«bT, y;u-ya« 

*«^3if ^i'i:, h 3 0 0 *TE 

RMINATE " ^ y-fe-v'Srl P h2l«b» i'" 

[0 0 3 7] [B2CD|lia0!l] ^^-^T 30 

>h*xhA, Bo**iy;u-:7'iSM»c#inib, i^^-f 
>x>&^m-r^. 0i2fs. *%Bj<^^2osy£«aio$y 
[0 0 3 8] -^ad^xhs 0 o*n pvjuf^^^-^;^ hsi 

«Lfc "INVITE" ^<>-fe— :^t'^*bT, ^7'f7>h:i^ 

xhBdi, -t-n-f^n "JOIN" ;<y-fe-v?*3gfflb, wm 
-ymmiz^m-v^tii'^m'^. "invite" ;<-;/-fe->'jc 40 

MhX "INVITE-NACK " ;< y-fe— ^SriUmb, if)\/—-f 

ffimJctt#liaL;a:v». ifc. -€-o^, IfSz}^:;^ h 3 0 0 

"TERMINATE " ;< ';;-fe-e^*i' T> h^X h 
A, B'si pv;i.5"=i^v;^hsi«b, r5^;u-yjiff*«i(i5 

[0 0 3 9] [m 3 <r>mm\ *ii3E«»nrtt, m s*^© 

§5i*:x h 3 0 0d*fFDlb75:Vi«-&©$iJii;<-y 
-dr>X«:ltt?g-r-5. 01 3«. 3 ©^liSfisj 
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[0 0 4 0] ®S*:7> h 3 0 0*<igftb;t "INVITE" ^ 
v\L—'J\Z.n\^X. i'^'f 7>h*7. hA, B. CAi-?- 

n-en "join" ^y-tr-s^^sftrs**, ©351^x^3 

0 0tti7 7'f7>hJJ^;^hA. B'Ntt, "JOIN-ACK" 

S^, ;^7-f 7>h*:X hC's.^. "JOIN-NACK " Srjgff 

■r-s, «3SjJ^xh3oo. Cfv-^ry 

Vi^7.VK, i^^-f 7>h7jN;^ hB®3#TMi&-r-5. 
S fc, -t-©^, 'ga^f?;^ h 3 0 0 A« "TERMINATE " y 
■fe->'$i^^'1'7>h*XhA. BtrSimU, ff}V-f 

[0 04 1] [^4 oHifiM] *llii5WT?«, 

[0 0 4 2] 'gajJ^X h 3 0 0*t3lffib;fc "INVITE" ;»< 

y-fe-v'ICitLxT, i^5<7>h3j:XhA, B, C*i^ 

n^n "JOIN" ^y-fe— :^*jgmL, ^e-ntcMi^x^s 
jl^;^ h 3 0 o*« "JOIN-ACK" ^y-fe:-e?*3gMbTi^;i' 

i7 7-<7>N3t:X hCJd:, ^gS^X h 3 0 0 'lEAVE 

3 0 0. ^5<7>h3j^X hA. ;^^-f 7>hd^X hB 
® 3#Ti^S^b, -^StIsX h 3 0 Odi "TERMINATE " ;< 

[0 0 4 3] ;^*3, -hfiHO^ifi^flUcKl^sn 

[0 0 4 4] ' if)u-ymm^zm\'^^tl^z3>y^>ya:} 

tt, ±IH©t=S*Xh3 0 0&t;^7-f7>h3f;XM 

0 0©^^gg$-:/Pi?'7AlCJ;0i^l6b, T^^-Xi^^B 
^> nllSfSltjK^i: (7n-vb!-7^^X5', CD-ROM 

1 0 ojc-f >x I — jivxifimitiyxmm-r^z. tii^aj 

mx&^, 

[0 0 4 5] 

[f6?9©^«] ±ai©J;5»:, *fg§gtcd:n«, I Pv 
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[02] 

[03] ^^m<Dif)v-:fmm'^x7-A<Dm^m-c& 

[04] *%?g©©S*:;^ht^5'fT>h3j^XhC0W 10 
[0 6] ^^^gwtS^J^X h©^^!£0-t?*-g.. 

[07] *feqs©^;i'-:^am'&a*®«^0T?*s. 
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